Progression of kidney injury and cardiac remodeling in obese spontaneously hypertensive rats: the role of renal sympathetic innervation.
Hypertension and metabolic syndrome (MetS) are associated with increased sympathetic activation possibly contributing to the progression of renal damage and cardiac remodeling. Renal sympathetic denervation (RDN) decreases sympathetic renal efferent and afferent nerve activity. Obese spontaneously hypertensive rats (SHRs-ob) were subjected to RDN at the age of 34 weeks (SHRs-ob + RDN) and were compared with sham-operated SHRs-ob and their normotensive lean controls (Ctrs). Blood pressure was measured by telemetry. Kidney and heart function were determined by magnetic resonance imaging (MRI). Renal and cardiac remodeling were characterized by immunohistochemical analyses. Animals were killed at the age of 48 weeks. In SHRs-ob, RDN attenuated the progressive increase in blood pressure and preserved a mean blood pressure of 156±7mm Hg compared with 220±8mm Hg in sham-operated SHRs-ob at 100 days after RDN, whereas heart rate, body weight, and metabolic parameters remained unchanged. Renal catecholamine and tyrosine hydroxylase levels were significantly reduced after RDN, suggesting effective renal denervation. Progression of renal dysfunction as characterized by increased urinary albumin/creatinine ratio and reduced glomerular filtration rate were attenuated by RDN. In SHRs-ob, renal perfusion was significantly reduced and normalized by RDN. Cardiac fibrosis and cardiac diastolic dysfunction measured by MRI and invasive pressure measurements were significantly attenuated by RDN. In SHRs-ob, progressive increase in blood pressure and progression of renal injury and cardiac remodelling are mediated by renal sympathetic activation as they were attenuated by RDN.